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President-L. C. HILL, M.D., F.R.C.P. [February 9, 1949] DISCUSSION ON NEUROLOGICAL ASPECTS OF RHEUMATIC DISEASES Dr. H. Lovell Hoffman: Nerve Root Involvement in Vertebral Arthritis [Abridged] . I intend briefly to consider nerve root involvement in vertebral arthritis. It may occur in all three varieties, namely osteoarthritis, ankylosing spondylitis and rheumatoid arthritis, but is far more common in osteoarthritis which I will discuss first.
Spinal osteoarthritis.-Since the recognition of the syndrome of the prolapsed intervertebral disc, much less attention has been paid to spinal osteoarthritis as a cause of brachial pain and sciatica. Some authorities deny that they can be so caused, and, in the absence of any other lesion, tend to ascribe these symptoms to disc prolapse. Others like Nachlas (1944) and Buckley (1945) agree that osteoarthritis can produce nerve root damage, and in November 1947 Russell Brain described the syndrome in a discussion of brachial neuralgia at a meeting of this Section. I am personally convinced that root compression in elderly persons is very commonly due to osteoarthritis.
As this is a clinical paper, I do not wish to enter too deeply into speculation regarding the morbid anatomy of the syndrome in question. Brifly, it may be said that the intervertebral discs begin to degenerate after the fourth decade, and from this time onwards true herniation of the nucleus pulposus becomes less and less common. Bradford and Spurling (1941) state that only occasional cases are found in the seventh and eighth decades. This degeneration, consequent shrinkage, and loss of elasticity of the discs has several results ( fig. IA and B) . The intervertebral disc spaces are reduced in size and therefore the intervertebral foramina are narrowed in their vertical diameters (Brain, 1948) . The annulus fibrosus is pressed back and protrudes into the spinal canal, reducing the size of the foramina from before backwards. It should be remembered, however, that this protrusion of the annulus of the disc is merely part of the pathology of spinal osteoarthritis, and very different from the florid prolapse of the turgid nucleus pulposus of younger persons. Finally, narrowing AUG.-PHYS. MED. 1 of the disc space and loss of elasticity of the disc throw extra strain on the posterior intervertebral joints, and bring their articular surfaces into closer apposition, perhaps at a different angle. This occurs especially in parts of the spine where there is a natural lordosis, namely the mid-cervical and lumbar regions, as pointed out by Shore (1935) . It is not difficult to imagine osteoarthritis occurring in these joints in such circumstances, and if small effusions occur as a result of cold, damp, and minor trauma, the intervertebral foramina will be narrowed still further, this time from behind forwards. This narrowing of the intervertebral foramina in all their diameters, leaves considerably less room for the spinal nerve roots which pass through them, and it is easy to see how these roots may be compressed or irritated. It is probable, however, that this compression and irritation are due to soft tissue, or to the joint effusions, rather than to actual osteophytic form-ation. Fig. 2 shows an oblique X-ray view of the cervical spine, in which the foramina of the sixth and seventh cervical roots are especially narrowed, and posterior lipping is seen in the bodies of the affected vertebrx. Although X-rays are helpful in differential diagnosis, it must be remembered that cases of prolapsed nucleus pulposus often show the changes of osteoarthritis, whereas osteoarthritis may cause symptoms when only minimal X-ray changes are present. Sometimnes damaged nerve roots are found emerging from that part of the spine which is most mobile, and which shows least evidence of osteoarthritis on X-ray. This may be explained by assuming that effusions are more likely to occur in semi-mobile joints than in those which have become fixed. It seems likely that some degree of movement is necessary for the production of root damage.
Putti (1927) believed that most cases of sciatica were cauised by arthritis of the posterior intervertebral articulations, but many of his cases would now be considered to be due to prolapse of the nucleus pulposus. In 100 cases of sciatica which I hlave collected in the past three years, 13 showed signs of a root le'sion which was thought to be due to osteoarthritis. In the same series there were 15 cases of disc prolapse proved by operation, and 29 treated conservatively, where the diagnosis was made on clinical grounds-in all a total of 44 cases. Bull (1948), in his paper to the Neurological Section, drew attention to the joints of Lushka situated at the posterolateral borders of the cervical vertebrwe. -He described the .manner in .which nerve roots could be compressed between these joints and the posterior intervertebral joints, should small effusions occur.
Single herniations of the nucleus pulposus being rare after the age of 60, multiple protrusions must be rarer still. If, therefore, in an elderly person, we find the symptom of sciatica or brachial neuralgia, in which several roots are involved, X-rays show osteoarthritis-and other causes have been excluded-we can be practically certain that the arthritis is the cause of the symptoms. Any of the signs of root involvement may be present iR greater or less degree. Thus we may see wQll-marked muscle wasting, sensory loss, and diminution of reflexes. Fibrillation, though rare, does occur occasionally. The following case is fairly typical. Cases of this sort are excellent evidence of the existence of the syndrome in question. In this patient there was involvement of at least three spinal roots, namely L.5 on the left and C.7 and S.1 on the right. The brachial pain was relieved by active manipulation of the neck, which was suitable for osteoarthritis, but which would have been dangerous, or at least would have aggravated the symptoms in a case of prolapsed nucleus pulposus. If only one root is involved, it is much more difficult to exclude this condition. In the lumbar region it usually produces a flattened or slightly kyphotic spine, in which flexion is limited, but lateral flexion is relatively free. In osteoarthritis, on the other hand, there may be very marked lordosis, and all spinal movements are equally limited. The C.S.F. is more likely to show an increase of protein in cases of prolapsed nucleus pulposus, but it is possible that the protrusion of the annulus described above in osteoarthritis may also cause a slight increase. Cord and long tract signs will be found in cases of spinal or vertebral neoplasm, or sometimes in disc lesions of the cervical region. They never occur in osteoarthritis. The symptoms of new growth progress relentlessly, whereas those of osteoarthritis are variable and may clear up either when the swelling in the posterior intervertebral joints has subsided, or when these joints become fixed. It sometimes improves with movement as the day wears on. The middle-aged patient, his head supported by pillows, terrified to move his neck, who cries out in pain when the bed is accidentally jarred, almost certainly has secondary new growth in his cervical vertebrn. In differential diagnosis the blood sedimentation rate is helpful, being very rapid in secondary bone neoplasm and normal in osteoarthritis.
Ankylosing spondylitis.-Although girdle pains, and pains in the limbs suggestive of root distribution, occur in ankylosing spondylitis, it is uncommon to find objective signs of root compression. Burt in 1933 considered that this was due to the fact that early immobilization occurred in this condition. Sciatica is sometimes the first symptom of ankylosing spondylitis. Of 200 cases reviewed at the Royal National Hospital for Rheumatic Diseases by Simpson and Stevenson (1949) 12 were found to have complained of this symptom. It is sometimes considered that the sciatic pain is referred from the sacro-iliac joint which is so often involved early in the disease. If, however, there are paresthesie, sensory loss, muscle weakness or diminution of the knee or ankle jerk, root compression-in the lumbosacral region must be held responsible. The following case of ankylosing spondylitis is somewhat atypical, but showed definite evidence of root damage. On examination.-There was pain and limitation of movement in the whole spine. The stance and appearance were typical of ankylosing spondylitis; there was weakness of the right triceps and hypalgesia over the first three digits of the right hand. There was also a persistent area of hypalgesia over the outer side of the right foot.
X-ray of the sacro-iliac joints and lower lumbar region showed changes of ankylosing spondylitis, but the rest of the spine was normal. The sedimentation rate was rapid. This patient was given a plaster bed and deep X-ray treatment to the cervical spine and sacro-iliac joints. Subsequently there was an attack of iritis, but the disease became arrested and the patient gained over a stone in weight. When last seen early in January 1949 she was well except for some slight right-sided sciatica and tingling in the digits of the L. hand where some hypalgesia was found.
Rheumatoid arthritis.-In this condition nerve-root compression is still more common. It may be seen in the following circumstances: (1) Where the posterior intervertebral joints and the joints of Lushka are involved in the rheumatoid process and there is effusion therein. (2) When these joints are affected by secondary osteoarthritis.
(3) In very rare and severe cases where there is actual collapse of the vertebre. The following case is an example of this: The patient was under the care of Dr. L. C. Hill who has kindly allowed me to quote the case. I personally saw the patient very briefly while he was in hospital.
In 1937 he developed typical rheumatoid arthritis and a year later was unable to walk. He was admitted many times to the Royal National Hospital for Rheumatic Diseases, the final occasion being in September 1945. In October he developed severe pain in the neck and an X-ray showed collapse of the third and fourth cervical vertebrw. In -December 1945 there was a spontaneous fracture dislocati'on of the right shoulder, and, not unnaturally, the clinical diagnosis-was made,.of secondary new growth in the bones.
In March 1946 he de'veloped paraesthesive in the armns and hypalgesia of C.6 and 7 root distribution. There was also a spastic paresis of the legs, with ankle clonus, and a positive Oppenheim's sign on the left. He did not die until June 1946. Post-mortem examination revealed no evidence of new growth, the bone changes being those associated with rheumatoid arthritis (fig. 3 ).
Dr. F. A. Elliott: The Neurological Manifestations of the Rheumatic Diseases.
In my view, the nervous system is implicated in only two forms of rheumatic disease -the chorea of acute rheumatic infection, and the root compression syndromes of spinal osteoarthritis. In the latter, narrowing of the intervertebral foramina by disc protrusions may play a part, but the occurrence of pain and sensory loss in the distribution of the second cervical root, associated with cervical arthritis, indicates that some other factor is operative since there is no disc between the atlas and the axis. This factor is probably inflammation of the dural root sheaths, which are often found to be thickened, fibrosed, and adherent to the small joints of Lushka whichas Bull (1949) has pointed out-are situated immediately in front of the emerging roots and are always involved in spinal osteoarthritis. Spread of an inflammatory process to the roots from the main intervertebral joints is rendered unlikely by the interposition of the thick ligamentum subflavum.
There is still doubt as to whether there is such a thing as a primary interstitial neuritis of rheumatic origin. Renton (1907) and Pers (quoted by Grundmann, 1926) have reported thickening, redness, and perineural adhesions of the sciatic nerve in a joint total of 79 cases of sciatica operated upon for "nerve stretching", yet Hunt (1905), Thomas (1905) and Denny-Brown (1933) failed to find histological evidence of gross inflammation in their autopsy material. While it is certain that most of the cases of sciatic, femoral, and brachial "neuritis" of former days were due to disc lesions, the facts do not yet warrant summary rejection of interstitial neuritis as a pathological and clinical entity. I now want to report some personal observations on the responses of intramuscular arteries to painful stimuli, because they would appear to be relevant to the vexatious problem of muscular atrophy occurring in relationship to painful joints. This investigation was initiated because of a growing curiosity as to why some patients with sciatica present objective coldness of the affected foot. This is an old observation, and Roger (1930) reported that in some cases there was a reduction of arterial pulsation in the calf as judged by the oscillometer. Disuse of the painful limb is doubtless partly responsible for this state of affairs, but another possibility, viz. active vasoconstriction in response to pain, was suggested by a personal case:
A man aged 42, suffering from severe sciatica, was found to have the signs of a herniation of the fourth lumbar disc with implication of the fifth lumbar root. This was subsequently verified at operation. But in addition to the neurological features, he was found to have no pulsation in the dorsalis pedis or posterior tibial artery in the affected side, pulsation in the unaffected leg being normal. After three hours' rest in bed the pulsation returned, but it again disappeared temporarily after a two-mile walk which brought on an exacerbation of his sciatic pain. There was i in. of wasting in the circumference of the leg below ihe knee. There was no evidence of cardiovascular disease.
Although the vascular phenomena displayed by this man were unusual, the question arose whether similar changes, though of less severity, occurred in other cases of radicular sciatica, and, further, whether the deep vessels to the muscles were affected in the same way as the arteries at the ankle. The oscillometer could not give an accurate answer to either question, so it was decided to investigate muscle' temperatures directly by thermo-electric methods. The temperature of any tissue is determined by (a) its depth from the surface, (b) the temperature of the surroundings, (c) the metabolism of the tissue, and (d) the arterial blood supply, with its central heating effect. By comparing muscle temperatures at corresponding points, and equal depths from the surface in the two legs, with the patient at rest, the first three factors are eliminated and any temperature differences between the two sides may be taken as an indication of differences in the blood flow.
Method.-Two hypodermie needles, 11 in. long, were threaded with insulated copper and constantin wires, the ends of which were soldered together so that their junction lay in the bevel of the needle. A third junction was fitted inside a thermos flask containing water at 370 C. The wires from the needles and the flask were connected with a Cambridge spot galvanometer through a three-way switch in such a way that either of the needle electrodes could be compared with the constant. The galvanometer had a resistance of 24 ohms, and its sensitivity when damped with an external resistance of 100 ohms was 2 cm. per micro-amp.
The subject's legs were exposed to room temperature. Intradermal injections of procaine were made at corresponding points over the quadriceps, biceps femoris, upper end of tibialis anterior, and gastrocnemius. A thermo-junction needle was inserted to its full depth, one into each leg, at these spots. It was thus possible to compare the temperature of each side with the constant and thus to, estimate any difference which might exist in the temperatures of the two limbs by reference to a table obtained by previous calibration of the galvanometer.
The range of temperature differences existing between corresponding points in the two legs was determined in twenty normal persons (Table I) -'3 Calf j in. 0 08°C., with a maximum deviation of 0.20 C. Similar observations were then made in 14 cases of unilateral sciatica, in whom the diagnosis of disc herniation was subsequently confirmed at operation (Table II ). In 4 cases there was no significant difference in the deep temperatures of the two legs. In the remaining 10, the muscles supplied by the sciatic nerve in the painful limb were cooler than the corresponding muscles of the opposite side. But the quadriceps was unaffected, so the fall of temperature could not be attributed to disuse of the limb as a whole. The temporary vasoconstriction noticed clinically in the case quoted above suggested that the same explanation might account for the low temperatures in these cases, so a spinal anxsthetic was given to Cases 13 and 14, temperature recordings being done before and during anmsthesia (Table III) . The temperature of both legs rose, but the rise -10 + '1 was greater in the muscles of the affected side, which now became warmer than those of the opposite leg. This observation gives strong support to the view that reflex vasoconstriction had been present, and that it was greater in the painful leg than in the normal limb. Reflex vasoconstriction of superficial vessels in response to pain has been demonstrated by Doupe et al. (1937) and by Travell and her associates (1944) , who showed that a single, unilateral painful stimulus gave rise to transient bilateral vasoconstriction. The persistent, localized response found in the present work is a very different matter, but the two sets of observations are scarcely comparable.
We cannot assume that superficial vessels and deep vessels behave in the same fashion. Moreover, the persistent pain from an irritative root lesion is very different from a single painful stimulus applied to the skin under experimental conditions. Does persistent vasoconstriction of this order give rise to muscular atrophy?
The presence of a root lesion vitiates any attempt to correlate atrophy and ischemia in the cases under discussion, and the problem remains unsettled. This technique has been applied to a few cases of rheumatoid arthritis and has shown a reduction of temperature in muscles related to the painful joints, but the all-important effect of sympathetic block has yet to be investigated. These preliminary observations are mentioned here in the hope that those interested in the rheumatic diseases will take up what appears to be a promising method of investigation.
